biologically robust and remote memory consolidation-specific (see Methods) (Fig 3c) . Several 150 genes encoded for proteins with regulatory roles, including known transcriptional regulators 151 Slc30a9, Hmg20a, Hnrnpk, Zfp706, as well as translation regulating factors Nck2, Alpl1, and 152 Eif2ak1. Interestingly, even among the condensed list of consolidation-specific DEGs, we find 153 strong enrichments in processes including the regulation of: vesicle exocytosis (Vamp2, Gdi2, 154 Rab15, Rab5a, Rab24, Atp6v0c, Syt13, Stx1b, Nsf), trans-membrane transport (Slc25a46, 155 Mfsd14a, Tmem50a, Gpm6a, Mfsd14b, Abcf3), dendritic spine density (Strip1, Pls3, Gsk3b), 156 and long-range intracellular protein transport (Timm29, Atad1, Pak1, Plehkb2, Sarnp, Rtn3, if 50% of the subtype-specific DEGs tested is expressed above the level of the 90th percentile could indicate the presence of subtype-specific common regulatory elements.
178
To address this possibility, we analyzed our DEGs using Hypergeometric Optimization of 179 Motif Enrichment (HOMER) to search for common regulatory motifs in an unbiased manner. The 180 search was performed anywhere from -400 to +100 bp of the transcription start-site for each 181 DEG (Extended Fig 5b) . We found 12 putative de novo and 2 known motifs enriched within our 
239
We find that the upregulated transcriptional programs are unique to each cell type. Of 240 605 total unique DEGs, only 100 are shared between two cell types or more. Astrocytes and 241 microglia showed the greatest intersection and number of transcriptional changes, with 181 and 242 308 genes perturbed, respectively, in FR mice (log2FC>1 and FDR<0.01) (Fig 5c) . Most of 243 these DEGs represent largely diverging pathways (Fig 5d) . In particular, upregulated astrocytic 244 genes were enriched in lipid, cholesterol and steroid metabolic functions (Gja1, Hmgcr, Dhcr7, 245 Insig1, Acsl3, Idi1, Acsbg1, 10Asah1, Hacd3) as well as glucose transport (Abcc5, Slc39a1, 246 Slc6a1, Slc27a1, Slco1c1, Gnb1, Ttyh1), suggesting that enhanced metabolic support from 247 astrocytes could be required during the neuronal consolidation process. This is particularly 248 interesting given that astrocytes have long been known to support the immensely high energy 249 requirements of neurons, and that astrocyte-neuron metabolic coupling is elevated during 250 neuronal activity 36,37 . Moreover, 95/181 astrocyte DEGs were also reproduced when comparing 251 FR to NR mice, suggesting that a large portion of these effects is specific to the recall-252 experience itself and not merely a remnant of the fear experience.
254
In contrast, DEGs from microglial cells were enriched in innate immunity (Il6r, Stat6,
255
Csf3r, Il1a, Irf5, Cd86, Tnfrsf1b, Ywhaz, Litaf, Ptgs1, Gdi2, Rnf13) and cytoskeletal re- 
264
In addition to neuron-neuron coupling, additional communication programs between 265 neurons and non-neuronal cells may be acquired to support the memory trace over long 266 periods. We looked for the expression of receptors or ligands in non-neuronal cells whose 267 known binding partner 40 is perturbed in TRAPed FR neurons (Extended Fig 8a-b) . In particular,
268
we focused on genes that were differentially expressed in both the ligand-bound and receptor- 
356
The ability to form and maintain unique synaptic connections that encode a particular 357 memory out of a vast pool of other experiences requires a highly complex coding-space that is 358 likely both molecular and physical in nature. Indeed, the ability of all mPFC neuron types to be 359 activated during consolidation (Fig 2f) and the heterogeneity of the activated transcriptional 360 programs (Fig 3c) suggests that discrete neuronal populations play differential roles in 361 maintaining the memory trace and thus expand the coding-space. In particular, genes involved Sequences from the Nextseq or Novaseq were demultiplexed using bcl2fastq, and reads 473 were aligned to the mm10 genome augmented with ERCC sequences, using STAR version 474 2.5.2b. Gene counts were made using HTSEQ version 0.6.1p1. All packages were called and run 475 through a custom Snakemake pipeline. We applied standard algorithms for cell filtration, feature 476 selection, and dimensionality reduction. Briefly, genes appearing in fewer than 5 cells, samples 477 with fewer than 100 genes, and samples with less than 50,000 reads were excluded from the 478 analysis. Out of these cells, those with more than 30% of reads as ERCC, and more than 10% 479 mitochondrial or 10% ribosomal were also excluded from analysis. Counts were log-normalized 480 then scaled where appropriate. 
